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Continued Examination Under 37 CFR 1.114 



A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 4/24/08 
has been entered. 
The Status of Claims: 
Claims 1-28 are pending. 
Claims 1-28 are rejected. 



DETAILED ACTION 



1. 



Claims 1-28 are under consideration in this Office Action. 



Priority 



2. 



None. 



Drawings 



3. 



The drawings filed on 1 1/14/03 are accepted by the examiner. 



Claim Rejections - 35 USC § 103 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Housley et al (US 2001/0007910) in view of Spiller et al ( US 2,962,361). 

Housley et al teaches a process for producing carboxylic acids in the followings 
as seen from the abstract : 
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Improved process for producing etdxmylie adds or their 
esters by eattdylk liquid piMse oxidation of s. corresponding 
preenrsnr m a suit&We solvent eornpriRtrsg feeding the reac- 
ts rats to s lira? oxiifetk»» reaction mm at high pressure and 
high solvcftt ratio, wherein uptake of oxypen h limited to 
less than 50% of the oxygen required for fell conversion of 
the precursor to its a>rossporsdlng earboxyUe sod, sod then 
feeds ng the sesaJtiag reaction medium to a second oxidation 
reaction :rane. 

a mature compr.tsi.ng (i) reevcied soivcot* Eceyckd mother 
liquor and catalyst, line 11, p) master condensate (mm the 
second reactor. Mate 12, aod (in) fresh acetic scid r«a&e-ap, 
line 13, The mixed feed stream will contain typical catalyst 
c«m$tonerrt$ (e.g., Co, Mm, Ik), M generally diluted concen- 
trations (mm what would narmaliy be presem when using a 
*i%le coaveatlttitat osidatimi tm&w. Optionally*, tm not 
atoowtt, control of catalyst concentration its the .first reaction 
mm can he achieved by bypassing mme of the catalyst* 
ccwitaMr^t mother liquor,. line 11, dirccilv to second reactor 
20, 

[$$03] 'Use parasykoe feed M rosy oplfctntdly be pre* 
mixed with acetic acid solvent &ad tatxodaoed into the 
system either upstream or downstream of feed pump 14. 
Optionally, but mi shown, a portion of paraxylene feed H 
xmy bypass teaedot 15 aad be fed directly to second reactor 
20, lis: reaction medians which pesseitss in tfee te reactor h» 
art acetic aekhparaxykne ratio in she range of from 10-25:1. 
Besl tcsuits have been observed when the acetic acid: par- 
axykne mass ratio is from 10-20:1. 

[0036] The feed stream to the first reaction mm, line 10, 
contains typical oxidation catalyst compoticsil* {e.g., Co, 
M®, Br}., bat diluted by a factor ef&bouf 3 to 5 relative to the 
catalyst concentration in recycled motlscr fi^oor itrnn prcsd- 
net recovery, line II. The catalyst eoneentmson is snhse- 
qaendv raised to n»orc co&vetttionai c«is.jO>t concentration 
levels whea and as solvent is vaporized and removed 
overhead m she seeord reaction mm 211 The total catalyst 
metals coseerstraiioa in the first reaction jscaae will typically 
lis: in the range 200 to 1 ,00fS ppra w/w, whereas the catalyst 
tnetals concentration in the second reaction mss. will typi- 
cally he as the range 600 to 3,000 p$m w~w When using a 
Co md Mn metal catalyst sysfera, the totsi catalyst: metals 
concentration io the first: tcaesioo /one shosild pfcfcfahly he 
controlled at greater that shorn 400 ppm w/w for ^ood 
catalyst selectivity and actsvjty. 
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[0937] The oxidatisn mseiioa is highly exaibefsaic. 
CH$£(Klifflt£ ait iht ox\iXT: Uptake and jeolvefli rslio ;nsi.l 
without a means of cooling tfoe reasetioB, the im&t aiwactkm 
cmM mm the tempemnwe of the tat reacts®** medhsm to a 
value higher ihm she second reactor operating temperature 
and/or higher thm 21 (f C. A relatively Sw fet reactor exit 
temper at tire is desirable to minimise solvent mS. precursor 
d#gr«datfc«i (i,e„ hum) sad to elimiastl© solvmt flashing as 
the pressure of Jhe reaction ntedkim is reduced oa entry into 
the sees Mid rc^ctsOis <r«rie.. Osc litSE rc.atlsoo /One stiay 
therefore delude a coating, coil IS or employ soirse other 
iaterad of external menus for removing heat from the 
m&M (%M reaction oicdiiim) to control the exit temoefis- 
hire of Ctse reaction medium below 210* C, ami preferably 
Wow the second reactor operating, temperature. It is irapor- 

The instant invention, however, differs from the prior art in that 7 to 60 wt percent 

of the one disubstituted benzene is introduced ; the claimed temperature in the first 

oxidation stage is at least 5.5 0 F lower than that in the second oxidation stage. 



Spiller et al teaches a countercurrent oxidation system for oxidizing substituted 
aromatic hydrocarbons so as to produce carboxylic acids. 

It is suitable for oxidizing mixed xylenes with an oxygen concentration of 8 to 9 
percent (see col. 2. lines 11-15) in the presence of oxidizing catalyst selected from the 
group consisting of manganese, cobalt, nickel, chromium, vanadium, cerium or mixtures 
and a bromine promoter (see col. 3 , lines 41-45) in the range of 1 :10 to 10:1 atoms of 
catalyst metal per atoms of bromine (see col. 3, lines 53-60) to produce the mixed 
dicarboxylic acids in such a form that they may be separated into phthalic acid, 
terephthalic acid (see col. 1 , lines 35-42). In addition, the preferred mixed metal 
catalysts are mixtures of manganese with cobalt acetate with a proportion of 1 to 2 
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parts by weight of manganese salt per part by weight of the other metal compound (see 

col. 4 , lines 36-67). 

The oxidizing gas introdnced at the base of vessel 33 
may fee largely the free oxygen contained in the total- 
gas stream which is introduced fey line Mb directly into 
the base of vessel 33, Additional air or: oxygen may be 
introduced- through line 39 in amounts controlled by 
valve 40, this last named valve regulating the amount 
of introduced air or oxygen in order to prevent fee 
oxygen concentration in receiver 24a or condenser "23a or 
line Ma from exceeding 8 volume percent The total 
gas stream from line 2€a Is introduced at the base of 
reactor 11 for supplying oxidizing gas thereto and, here 
again, additional air or oxygen may be introduced 
through line 41 in amounts controlled by valve 42 for 
preventing the oxygen concentration in receiver 24, con» 
: denser 23 or line 26 from exceeding 8 volume percent 

(It is preferably zero). In this particular example vessel 
11 is operated at about 160 p.sXg. and 375* F», vessel 
33 at about 300 p.s.ig. and F, while vessel 36 Is 
operated at abeni 400 p,si.g, and at 400* F.» the hold- 
log time an each of the vessels being about 20 to 30 
aumdes. It is preferred that a snbstanti&l amount of 
the oxidation occur in each vessel ant! that the acetic 
add concentration In each vessel he at least about SO 
percent by weight, maximum yields being obtained if 
water Is removed from the final reactor substantially as 
fast as It Is formed. Some water and solvent is of 
course recycled from each of the latter reactors to the 
next preceding reactor along with the gas stream and a 
portion of the water of reaction Is ultimately removed 
from the oxidizers through line M along with a certain 
amount of acetic acid which is recovered in tower 27 
as hereinabove described. 
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Furthermore, the stage-wise continuous counter current oxidation system is 
" particularly advantageous in that it enables practically quantitative oxygen 
utilization with minimum hazard and without substantial detriment to product 
yield " (see col. 2 .lines 1-4). 

Moreover, some water and solvent are recycled from the each of the latter 
reactors to the preceding reactor along with the gas stream (see col. 4 , lines 60-67) as 
shown in fig 2 ( a front page ). 

Concerning the introduction of 7 to 60 wt percent of the one disubstituted 
benzene into the first reactor, the limitation of a process with respect to time, 
temperature , and concentration does not impart patentability to a process when such 
values are those which would be determined by one of the ordinary skill in the art in 
achieving optimum operation of the process. The concentration of the initial material in 
the oxidation process is well-understood by those of ordinary skill in the art to be a 
result-effective variable., especially when attempting to control selectivity of the process. 

Housley et al expressly teaches a process for producing carboxylic acids by 
feeding paraxylene, oxygen , acetic acid , some catalyst in a series of two reactors; 
Baldwin et al expressly teaches the countercurrent oxidation system for oxidizing 
substituted aromatic hydrocarbons so as to produce the corresponding carboxylic acids 
in a series of two reactors under specific reaction conditions (e.g. specific molar ratio 
of the catalyst, the reaction temperature of the second reactor). Both prior art 
processes are commonly involved with the oxidation of the substituted aromatic 
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hydrocarbons so as to produce the corresponding carboxylic acids under similar 
reaction conditions (catalyst composition and reaction temperature). 

Furthermore, Baldwin et al has offered guidance that the stage-wise continuous 
counter current oxidation system is " particularly advantageous in that it enables 
practically quantitative oxygen utilization with minimum hazard and without 
substantial detriment to product yield " (see col. 2 .lines 1-4). 

Therefore, it would have been obvious to the skilled artisan in the art to be 
motivated to incorporate the teaching of Baldwin et al into the Housley et al process in 
order to achieve a high quality desired product along with practical quantitative oxygen 
utilization with minimum hazard. 

Applicants' Argument 

A. Applicants argue the following issues: 

a. Spiller does not teach obtaining improved oxygen utilization when the 
concentration of residual molecular oxygen in the gas removed from the 
first oxidation stage is about 0.3 to about 2 volume percent; 

b. Housley et al do not teach recycling unreacted oxygen from the 
second oxidation stage to the first oxidation stage to obtain high oxygen 
utilization. 

c. Spiller does not teach the introduction of a portion or all of the total 
amount of the feed mixture into the second oxidation stage . 
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The applicants' argument have been noted, but these arguments are not persuasive. 
First, with respect to the first argument, the Examiner has noted applicants' 
argument. However, on the contrary to applicants' argument, Spiller expressly 
teaches that " the gas phase in 23b, 24b and 26b should contain less than 8 
percent oxygen " (see col. 4 .lines 32-33). From this, it does read on the claimed 
limitation. Therefore, applicants' argument is not persuasive. 



Second, with respect to the second argument, the Examiner has noted 

applicants' argument. However, on the contrary to applicants' argument, Housley et al 

expressly teaches the followings (see page 3 , lines 2-12): 

a mixture comprising (i) rceydcd solvent* recycled mother 
liquor and calalyst, line 11, (ii) reactor condensate from tbc 
seecs.d resete, lim 12, m& (iii) .fresh aortic add mskj-iip, 
tim 13. The mixed feed stream will eoataiss typical catalyst 
c™pa aea ts(c.^,, Co, Ma, Br), at generally diluted cosccsi- 
iraikms from whaii woaM ttonaslly be pf^mm when ms&g a 
mtgk emwmihiM i>m$ukn\ reactor,. Optional!?, Ntt m\ 
shewn, control of catalyst coBccattstba m the- first K«etkm 
mm eaa ixs ssehkvisd by hyp&n&m% some of tbe- c«t«l^st» 
crMHAioaas mother liquor, line it, dkeedv to memsl reactor 

From this paragraph, it becomes clear that unreacted oxygen from the second 
oxidation stage can be recycled to the first oxidation stage in view of "recycled mother 
liquor (which contains oxygen )." Therefore, applicants' argument is not persuasive. 



Third, with respect to the third argument, the Examiner has noted applicants' 
argument. However, on the contrary to applicants' argument, the primary Housley et 
al prior art expressly teaches the followings (see page 3 , paragraph #0033): 
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Gptetsally, bai mi sliowa., a portion o£ jssmsybae &ed 1$ 
■my bypass reactor IS m6 b$ i*d <Jkeaihf to mmmi rector 
28. The reaefitaa medians which resiiKs ia. the first smefer hiss 
»a «tk add:psfasylsiRe tstio ifi tin rmss of fesrri 10-25 tL 
Besi results have bseo observed wisets ifte acetic addpar- 
a.xykua<? mass mifo is from 10-20:1. 

Therefore, the prior art is still relevant to the claimed invention. Thus, applicants' 

argument is not persuasive. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Taylor Victor Oh whose telephone number is 571-272- 
0689. The examiner can normally be reached on 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Janet Andres can be reached on 571-272-0867. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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